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This invention relates to frame compo-
nents and refers more particularly although
not exclusively to frame components or spars
for use in the construction of aircraft, as

& that application appears to be the one of

. greatest importance. :

The principal object of the invention is so -

to manufacture frame components or spars
~of the kind under consideration that the
* 10 material-from which they are constructed is

- utilized to the greatest advantage, so that .
edges or flanges 3!, on opposite sides of the

. tubes.. . . AR
The cheeks may be of solid or continuous

© it resists strains and local distortion of the

- parts. o o o ‘ L ’
- According to the general principle of the
.16 invention, one at least of the elements from
which the frame component is constructed

is formed tubular. =

The invention also refers to other con-
structional details, which are preferably
20 utilized concurrently with the tubular ele-
.~ ment or elements, and which will be. de-
- " scribed more fully hereafter. L
It further refers to certain embodiments
. and applications especially the application
28 of its principles in the construction of fixed

or movable devices, and more particularly

aireraft. S . v
In order that the invention may be more

clearly understood, it will now be described

30 with reference to the accompanying draw-
ing, but it is to be observed that the descrip-

tion and drawing are given merely by way .

of example. .

35 of a spar for the main plane or wing of
an aeroplane constructed according- to the
invention. o :

Figs. 2 and 3 are end views of two other

forms of frame components or spars con-

40 structed according to the invention. -

In constructing a spar for the wing of an
aeroplane, the procedure is substantially as
follows :— o

“ @ and b are trough-shaped elements pro-
-3 wvided with longitudinally extending out-
wardly turned eﬁges or flanges a* and b*, so
that tﬂe elements can be fitted together, one
upon the other, with the flanges in contact
and so that in this position the inner cross
50 section is substantially circular. Fig. 1
shows two pairs of members ¢, b, forming
two cylindrical portions or tubes. - -

The before mentioned members are so ar-

-ranged that the flanges are substantially

Fig. 1 is a perspective view of a portion-

perpendicular“to a plane passing through

the axes of the two cylindrical portions thus

built up.

85

The axes may bebparallel to one another

shape for the wing within which the spar is
to be fitted. : S

‘or may converge according to the desired -

A body portion is also p'roviclled‘connect:-"
ing .the tubular members. This comprises

two cheeks or side plates ¢, with turned over
edges or flanges ¢ adapteci to fit against the

metal, or they may be open or of lattice
work, and in this latter case they may take
the form of a trellis as shown at Fig. 1, with

the stays or diagonal elements so located that -

those 1n one direction withstand .compres-
sion whilst others withstand tension.. . -
* Supporting members d may also be pro-
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vided adapted to interconnect.at appropriate .

distances apart the tubular members and the .

cheeks, Each of the members d may for this
purpose be so shaped that the tubular ele-
ments b have supporting them edges 4* on
the members d, whilst edges or flanges 4*
support the cheeks. - The members d may be
of continuous metal or of open work like
the cheeks. : ’
After the parts have been fitted together

as above described, they are attached to one
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another in ahy suitable manner, for instance

as indicated in the drawing, where rivets ¢
are provided interconnecting the correspond:

ing edges a', b* and ¢, whilst the edges d*

of the members & are connected to the cor-
r%mdi,ng cheeks by rivets f. -
ith the foregoing construction, a spar

is obtained for an aeroplane in which any

one of the tubular elements may be arranged
to come at the upper portion. In some cases
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the parts which have the greatest strains

to resist or which project, may have

stituted by tubes attached by tubular rivets:

and in general the frame component -or

spar is adapted to resist the compression

strains sustained by the upper portion of L

the structure. v .
In certain cases it is not necessary to form
the lower element of the spar from a tube.
In this instance and as shown at Fig. 2, the
lower element may be formed from one or

'strengthening elements which may be con-
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- more bands or plates ¢ riveted to the lower

[

10

edges ¢! of the cheeks and to the lower edges
d' of the members ¢ which edges are then
straight.

As regards the upper element, it is always
formed tubular, but where the spar is to

form a portion of a wing or plane of an’

aeroplane of relatively small height, so that
relatively high compression strains would

have to be resisted. the spar may be pro- -

vided with a plurality of tubular elements

- of the same character as the single element

30

above described.

A construction of this character is illus-
trated at Fig. 3, in the case of which the
upper member comprises three tubular ele-
ments, whilst the lower member comprises
only one. The construction is obvious from

the drawing, so that it is unriecessary to give .

a detailed explanation. The central or mid-
dle portion is of a kind analogous to that
described with reference to Fig. 1.

In place of the lower tubular member
represented, some other construction may be
adopted, such for instance as that. illus-
trated at Fig. 2.

In the example illustrated at Fig. 8 on
each side of the central portion are extend-
ing webs or buttresses A, with edges riveted
to the upper tubular elements and to the

cheeks.

By the foregoing means a built up spar is
obtained particularly suitable for projecting

“planes or wings of aeroplanes which have a
' certain thickness.

These planes furnished
with spars of this description respond par-
ticularly well to practical requirements.

As has already been mentioned the inven-

tion is not limited to the particular con-

qu

structional embodiments which have been

n
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described but include all modifications com-
ing within a fair interpretation of the
claims. )

The upper and lower tubular elements of
a spar may be connected in some other man-
ner than that described.

What I claim as my invention and desire
to secure by Letters Patent of the United
States of America is:—

1. A frame component or spar, compris-

"ing opposing spaced cheeks, opposing ele-

ments each provided with a plurality .of
mating channels forming together tubular
members and with companion flanges on op-
posite sides of said channels, the cheeks
being secured to the flanges on opposite sides
of one of said tubular members, at one end,
a connecting member secured to the other
ends of the cheeks, and webs or buttresses

connected to the outer faces of said cheeks, |
to said connecting member; and to said chan-

neled elements,

2. A _frame component or spar, comprising
an upper tubular member and a lower tubu-
lar member, each composed of like channeled

- elements fitted together and provided with

companion flanges on epposite sides, said
upper tubular member having associated
therewith other tubular members on each
side, cheeks located on opposite sides of the
lower element of the upper member and the
upper element of the lower member and con-
nected to the flanges of said elements,
and = projecting webs or buttresses con-
nected on the outside to said cheeks and
upper and lower members.

" In testimony whereof I hereunto affix my
signature.

' FELIX AMIOT.

45

50

55

00 .

65

70



